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27_August 1993
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NIL-S-19500/502A
5 March 1982

The documentation and process
conversion seasures necessary to
comply with this revision shall be
completed by 26 Feburary 1994

MILITARY SPECIFICATION

SEMICONDUCTOR DEVICE, DARLINGTOM TRANSISTOR, NPN, SILICON, POVER
TYPE 2N6058, 2M60S59 JANTX AND JANTXV

This specification is approved for use by all Depart-
ments and Agencies of the Department of Defense.

1. SCOPE

1.1 Scope. This specification covers the detail requirements for PNP, Darlington, silicon, power
transistors. Two levels of product assurance are provided for each device type as specified in MIL-S-19500.

See 6.3 for JAN quality level.

1.2 Physical dimensions. See figure 1.

1.3 Maximum ratings.

Py v Vepo | Yeeo | Vemo | ic | 18 | Tor @™ Tsre
Te = 425°C | T = +100°C
L ) Vde | Vde | Vdc | Adc | A dc ¢
2N6058 150 75 80 | 80 |5 | 12 0.2 | -55 to +175
2N6059 150 75 100 | 100 5 12 0.2 | -55 to +175

1/ Dberate Linearly at 1.00 W/°C above T, > +25°C.

1.4 Primary electrical characteristics.

A/ Pulsed see 4.5.1

h 1/ h 1/ h the | 4 Pulse response
VCEEZ: 3V dc vc:q 3Vde | Vg 15 v ac vc;"= 3vde | 108z t21mz
Ic=6Adc. [ I0=12Adc [Ic=5Adc |[IC=5Adc | Vg =10V de ton | tors
t'= 1 mH2 5= 1 iz Ig=0 :
pE us s
Ain 1,000 150 1,000 10 )
Nax 18,000 250 300 2 10
VBe(sat) 1/ | Veecsat)t 1/ | Vee(satrz 1/ | Reuc
Io = 12 A de Ic = 12 A de Ic =6 Ade
Ip=120 @A dc | Ip= 120 mA dc | I = 26 mA dc
vV d¢ ¥ dc V_dc °c/M
Nin
Max 4.0 3.0 2.0 1.00

improving this document should be addressed to:

Beneficial comments (recommendations, additions, deletions) and any pertinent data which may be of use in
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MIL-S-19500/5028

2. APPLICABLE DOCUMENTS

2.1 Government documents.

2.1.1 Specifications, stendards, and handhooks. The following specifications, standards, snd handbooks
fora a part of this document to the extent specified herein. Unless otherwise specifiad, the issues of
these documents are those Listed in the issue of the Department of Defense Index of Specifications and
Standards (DODISS) and sunnlement thereto, cited in the solicitation (see 6.2).

SPECIFICATION
MILITARY

MIL-S-19500 - Semiconductor Devices, General Specification for.

MILITARY

MIL-STD-750 - Test Methods for Semiconductor Devices.

{Uniess otherwise indicated, copies of federai and miiitary specifications, standards, and handbooks are
available from the Standardization Documents Order Desk, Building 4D, 700 Robbins Avenue, Philadeiphia, PA
19111-5094) .

2.2 Order of precedence. In the event of a conflict between the text of this document and the references
cited herein the text of th1s docu-ent takes precedence Nothmg in this document, however, supersedes
gy Py Sy P}

ion has been obtained.

3.1 Associated detail specification. The individual item requirements shall be in accordance with
MIL-S-19500, and as specified herein.

3.2 Abbreviations, symbols, and definitions. Abbreviations, symbols, and definitions used herein shall
be as specified in MIL-S-19500.

3.3 Design, construction, and physical dimensions. The design, construction, and physical dimensions
shall be as specified in MIL-S-19500 and on figure 1 herein. No aluminum case shall be permitted.

3.3.1 Leed finish. Lead finish shall be solderable in accordance with MIL-S-19500. Where a choice of
lead finish is desired, it shall be specified in the acquisition document (see 6.2).

3.4 parking. Marking shall be in accordence with MIL-S-19500.

&. QUALITY ASSURANCE PROVISIONS

4.1 ﬁ 1r_|g inspection. Sampling sand inspection shall be in accordance with MIL-S-19500, and as
I‘Q

anecified he -1_9_

apect

4.2 qualification inspection. Qualification inspection shall be in accordance with MIL-S-19500.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T11:46Z
Check the source to verify that this is the current version before use.
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FIGURE 1. Physical dimensions and schematic circuit.
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Dimensions
Ler Notes
Inches Hillimeters
Rin Rax Nin Hax
A _250 .328 6.35 8.33
) .038 .043 C.57 1.02 15, ¢°
.875 22.23 |3
e . 420 &40 110.67 11.18 |4, 10
e, .205 .225 5.21 5.72 |4, 5,
1
10
F .060 135 1.52 3.43
L 312 500 7.92 12.70 IS
L.‘ 050 1.27 |5, 9
¢ .151 .161 3.84 4£.09 |7

R 495 .525 112.57 13.34
R. 131 188 3.33 &£.78 |6
s .655 | .675 116.64 17,1514

Dimensions are in inches.

petric squivalents are given for general
Body contour is optional within zone defi .

These dimensions shall be measured at points .050 inch (1.27 sm) to .055
inch {1.40 a=) bslow the seating plans. When is ed

shall be made at seating plane.

8oth terminals.

At both ends.

Two holes.

The collector shall be electrically connected to the case.

¢b spplies between Ly and L. Disseter is uncontrolled in L.

The seating plane of the header shall be flat within .001 inch (0.03 wm)
concave to .004 inch (0.10 mm) convex inside a .930 inch (23.62 sm) diameter
circle on the center of the hesder and flat vithin .001 inch (0.03 mm)

concave to .006 inch (0.15 mm) convex overall.

FIGURE 1. Physical dimensions and schematic circuit - Continued.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T11:46Z
) Check the source to verify that this is the current version before use.



MIL-S-19500/5028

4.3 Screening (JANTX and JANTXV levels only). Screening shall be in accordance with table II ot

NIL-S-19500, and as specified herein. The following memsurements shall be made in sccordance with table I
herein. Devices that exceed the Limits of teble I herein shall not be scceptable.

Screen (see Neasuresents

table 11 of

HIL-$-19500) JANTX & JANTXVY Levels
4 Ieexe

1 1 hees; Al = 100 percent
o?E’a‘?uiuiFC.luS‘i‘} 100 pA dc;
whichever is greater.

12 See 4.3.1

13 Subgroup 2 of table I herein; A1 pyq
= 100 percent of initial velue or
100 A dc, whichever is greater.
“'FEZ’ = 240 percent of initial vatue.

4.3.1 Power burn~in conditions. Power burn-in conditions are as follows:

T, = #162.5° £12.5°C; V; 210 Vdc, T, S +100°c.
NOTE: No heat sink or forced air cooling on the devices shall be permitted.

4.4 Quality conformance inspection. Quality conformance inspection shall be in accordance with
niL-$-19500.

4.4.1 Group A inspection. Group A inspection shall be conducted in accordance with RIL-S-19500, and
table I herein. Electrical measurements (endpoints) and delta requirements shall be in accordance with the
aspplicable steps of table II herein.

4.4.2 Group B inspection. 6Group B inspection shall be conducted in accordance with the conditions
specified for subgroup testing in table IVD (JANTX and JANTXV) of MIL-S-19500. Electrical weasurements
(end-points) and delta requirements shall be in accordance with the applicable steps of table II1 herein.

4.4.2.1 Group B inspection, table IVb (JANTX and JANTXV) of NIL-S-19500.

a. Intermittent operation life, method 1037; Vi = 10 V dc; AT; = between cycles +100°C. to. = to..
= 3 minutes for 2,000 cycles. No heat sink or forced-eir cooling on the devices shall be

peraitted.
b. Thermel resistance, method 3151; Reic ® 1°C/N (maximum).

4.4.3 Group C inspection. Group C inspection shall be conducted in sccordance with the conditions
specified for subgroup testing in table Vv of MIL-5-19500. Electrical measurements (end-points) end delta
requiresents shall be in accordance with the applicable steps of table 11 herein.

4.4.3.1. Group C inspection, table V of MIL-$-19500.

a. Intermittent operation Life, method 1037; Ve = 10 v dec; ATJ betwveen cycles = 4100 °C. t__ = ot
= 3 minutes for 6,000 cycles. No heat sink or forced-air cooling on device shall be pert?'t\ted.

4.5 #ethod of inspection. Methods of inspection shall be as specified in the appropriate tables and as
follows.

4.5.1 Pulse measurements. Conditions for pulse measurement shall be as specified in section 4 of
NIL-STD-750.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T11:46Z
Check the source to verify that this is the current version before use.




MIL-S-19500/5028

JABLE 1. © Al tion.
 MIL-STD-750 Limit _
Inspection 1/ Symbot —— Unit
Method Conditions Min Hax
Subarouo 1
el e —
Visuai and mechanical 2
exasination
Subgroup 2
|Breskdown voitsge, 3011 |8ias condition O; ViBRr)CED
collector-emitter I, = 100 mA dc;
pulsed (see 4.5.1)
2n5058 80 Vv dc
2N6059 100 V dc
Collector - emitter 3041 Bias condition A; !IEEX1 l ‘ !
| cutoff current |Vge = 1.5 V dc | | i i
| 2we058 iVeg = 80 V do ! | 0.5 | mAdc |
2ME059 IVee = 100 v dc | | 0.5 | mA dc l
| | i |
Collector - emitter 3041 'Bias condition D; IICEO I I I
cutoff current | ! !
2n6058 Veg = 40 Vv dc I i 1.0 | mde |
2H6059 Veg = 50V de ! i 1.0 | mdc |
| |
|Emitter - base 3061 |Bias condition D; ilepo i 2.0} sAde |
cutoff current IVEB =5 V de l ' l
|Base - emitter 3066 |Test condition B; iVge | 2.8l vde |
{ voltage (nonssturated) Veg = 3 V de; | I | !
| Ic = 6 A dc I I
| i !
|Base - emitter 3066 |Test condition A; |Vag(sat) 40| vde |
| voltage (saturated) Ic = 12 A dc; | |
Ip = 120 mA dc;
plised (see 4.5.1)
Collector - emitter 307 jic = 12 A oc; YeE(sat) 3.0 vdc
voltage (saturated) I, = 120 sA dc; i
pllsed (see 4.5.1)
Collector - emitter 30 |1, = 6 A dc; Vee(sat)2 2.0 | v dc
voltage (saturated) Ig = 24 WA dc;
milsed (see £.5.1)
1] ¢
Forvard-current 3076 VCE = 3 V dc; hFE1 1,000
transter ratic Ic=1A4A dc;
pulsed (see 4.5.1)
Forvard-current 3076 V.. = 3V dc; hee2 1,000 18,000
transfer ratio 1. = 6 A dc;
pulsed (see 4.5.1)
See footnote at end of tabie.
6
Source: https://assist.dla.mil -- Downloaded: 2016-12-04T11:46Z
Check the source to verify that this is the current version before use.
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TABLE 1. Group A inspection - Continued.
NIL-STD-750 Limit
Inspection 1/ Sywbol Unit
Method Conditions fin Rax
Subgroup 2 - Continued
Forwerd-current 3076 |Veg = 3 Vv dc; hegs 150
transfer retio lc = 12 A dc;
utland foaa L & 1)
wt.w APTE W.J. /7
Subgroup 3
High-temsperature = +150°¢C
operation:
Collector - emitter 3041 |Bias condition A; Teex2 |
| cutoff current | Vgg = 1.5 V de | | |
| 2N6058 | IVCE = 80 V dc | | 5.0 | mA dc
2N6059 ! IVCE = 100 V dc I I 5.0 | aA de
| Collector - emitter 3071 |1 = 6 Adc; VeE(sat) | 2.0} vde
voltage (saturated) l8 = 24 wA dc;
pulsed (see 4.5.1)
Low-temperature Ta = -55°C
operation:
| Forward-current 3076 |Vegp = 3 V dc; hegs 300
transfer ratio 1o = 6 A dc;
pulsed (see 4.5.1)
Subgroup 4
Saall signal short- 3206 WCE = 3 ¥ dc; hea 4,000 |
circuit forward- Ie = S A dc;
current transfer ratio f =1 kHz
Magnitude of common-— 3306 |Vep = 3 Vo dc; 'hfel 10 250
enitter small-signatl Io= 5 A dc;
short-circuit forwerd- f=1.0 Mz
current transfer 3
ratio
Open circuit output 3256 (Vg = 10V dc; Cobo 300 pF
capacitance 1. =0;
100 kHz s £ < 1 Mz
Pulse response
Turn-on time (See figure 2); ton 2.0 | us
Vcc = 30 V dc;
| I, =5 Adc;
| IE = 20 mA dc
[
| Turn-off time (See figure 2); toss 10 Hs
| | VCC = 30 v dc; | |
| | Ig= 5 A de; | |
| | Ioa = 1o, = 20 WA dc | |
i 1 LA} B i J

See footnote at end of table.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T11:46Z
Check the source to verify that this is the current version before use.
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TASLE I, Sroup A ingpection - Continued,
MIL-STD-750 Limit
Inspection 1/ Symbol Unit
Method Conditions nin Max

Subgroup 5

Safe operating area (DC) | 3051 |T,. = +25°C +10°c, -0°;
t% 1 s; 1 cycle;
(see figure 3)

| Test 4 Veg = 12.5 V dc; i
Ic= 12 A dc
Test 2 Veeg = 30 V dc;
Ic= S A dc
Test 3
2N6058 Ve ™ 70 V dc; |
l Ilc = 200 mA dc
2N6059 Veg = 90 V dc;
Ic= 155 mA dc
Safe operating area 3053 |Load condition B;
(switching) (clamped inductive load);
Ta = +25°C;

.+t < 1.0 pus;

duty cycle < 2 percent;

jt, = 1 ms; (vary to
tain 1.);

R‘ = 0.10 ohms;

R881 = 80 ohms;

Veg1 = 16 V dc;

IRBBZ = 100 ohms;

i, = 1.5V dc;

Ilc = 12 A dc;

Vee = 20 V dc;

R, S 2 ohms; L =10 sN;

(&tmcor C-2688 or

equivalent);

(see figure &)
2N6058 clamp voltage

= 80 +0, -5 V d¢c
2N6Q59 clamp voltage

= 100 40, -5 Vv dc
Device fails if clamp

soml @ - oo

VoLtage ROt reactned.

Endpoint electrical See table 1I, steps 1
measurements and 3
Subgroups 6 and 7

Not epplicable

—— ——

1/ For sampling plan, see MIL-S-19500.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T11:46Z
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TABLE I1. Group B and C electrical measurements. 1/ 2/
RIL-STD-750 Limit )
Step Inspection Symbol - Unit
Method Conditions Min Max
1. Collector-emitter 3041 Bias condition A; Leexq 0.5] mA de
cutoff current Vo = 1.8 Vv dc
BE
2N6058 Veg = 80 Vv dc
284059 vV__ = 100 V de¢ |
28405 Veg = 100 V dc l
2. Collector-emitter 3041 Bias condition A; Icext .0] A dc
cutoff current vV__ =15V dc
cutoff current Yag .
2N60S58 Veg = 80 V dc
2N6059 V.. = 100 V dc |
CE l
3. Forward-current 3076 Veg = 3 ¥ dc; thEZ 1,000 48,000
transfer ratio Ic =6 Adc;
pulsed (see 4.5.1)
4. Forward-current 3076 Veg = 3 V dc; “hFEZ 240
transfer ratio Ie= 6 A dc; percent
puised {(see 4.5.1)
1/ The electrical messurements for table IVb (JANTX and JANTXV) of MIL-$-19500 are as follows:
a. Subgroup 2, see table II herein, steps 1 and 3.
b. Subgroup 3 and 6, see table 11 herein, steps 2 and 4.
2/ The electrical measurements for table V of MIL-S-19500 are as follows:
a. Subgroup 3, see table II herein, steps 1 and 3.
b. Subgroup 6, see table 11 herein, steps 2 and 4.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T11:46Z
Check the source to verify that this is the current version before use.
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. INPUT HWAVEFUNKND
ov £ | SEE NOTES 1 AND 2

- - %on r - i‘of‘\"i“'

! HAVEFORM
SOZ\- OUTPUT E

ccE NMNTE 2
Pl W

Ve As30 V dc

scoPE
SCOPE [ SEE NOTE 2
e .
: 5000 ! /l !
PULSE O—@& VAV 0—‘?—0—], I [
IN ] ™S i 4 !
I I |
1Nng933 w | I ) !
OR EQUIV -} ! l—~Ml\—b—\/V¥\—f—* :
s 0 vy Az€0n I
L =
o] o]
SCOPE -5 V dc —
NOTES: . L.
1. The input wavefora is supplied by a pulse generator with the following characteristics: t.

M me o < 0 na 7 = §0 chms  PW = 25 us, duty cycle = 2 percent.

=20 ns, t4=a20Ns, I aut r o
2. Output :uvc forms are &itored on an oscilloscope with the following characteristics: t_
< 2.0 ns, Lin & 20 K, C5 = 11.5 pF.

Decdadnnae ahall ha mani irtiva tunae
REIIJLUIID IIALL WC IRATIITUMUL ITE s ypmee

7. The dc power supplies may require additional by-passing in order to minimize ringing.

Source: https://assist.dla.mil -- Downloaded: 2016-12-04T11:46Z
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L3 PACKAGING
s v ~

5.1 Packaging regquiresents. The requirements for packaging shatl be

6. WNOTES

(This section contains informstion of & general or explanatory nature that may be helpful, but is not
sandatory.)

6.1 Notes. The notes specified in RIL-5-19500 are applicable tc this specification.

ssue 000 be ed in the solicitation.

b. Leead finish as specified (see 3.3.1).

c. Type designation and product assurance Level.

6.3 Substitution of JAN product assurance level. JANTX devices 2re a one-way direct substitute for JAN
. p . JANTX devi
devices (example, JANTX2NG051 for JANZ2NGD51).

6.4 Changes from previous issue. Harginal notations are not used in this revision to identify changes
with respect to the previous issue due to the extensiveness of the changes.

CONCLUDING MATERIAL

Custodians: Prepering activity:
Army - ER NASA - MA
Navy -~ EC
Alr Force - 17 Agent:
NASA ~ NA PLA - ES

Review activities: (Project 5961-1481)
Air Force - 19, 85, 99
DLA - ES

User activities:

c
Air Force - 13, 15
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